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(57) ABSTRACT 

The invention relates to an anchoring element comprising a 
screw (12) having a shank (13) with a bone thread portion 
and a head (14; 140), and comprising a receiving part (1) for 
connecting the Screw to a rod-shaped element (40), the 
Screw and the receiving part being connected to one another 
in a polyaxial or monoaxial manner, and the Shank (13) of 
the Screw being of tubular design and its wall having a 
plurality of recesses (18). In this way it is possible for the 
bone Screw to fuse with the Surrounding bone Substance, and 
at the Same time bone portions or vertebrae can be posi 
tioned relative to one another and fixed. Moreover, a Sub 
stance to be introduced into the bone can be introduced 
precisely at the desired site. 
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BONE ANCHORING ELEMENT 

0001. The invention relates to an anchoring element 
comprising a Screw having a Shank with a bone thread 
portion and a head, and comprising a receiving part for 
connecting the Screw to a rod in accordance with the 
preamble of patent claim 1. Such an anchoring element is 
used in particular in Surgery of the Spinal column, but also 
in trauma Surgery. The invention also relates to a tubular 
Shank element for connection to a tip and for Screwing into 
a bone. 

0002 An anchoring element according to the preamble of 
claim 1 is known from DE 43 07576 C1, for example. 
0003) A known treatment method for treating bone 
defects, in particular osteoporotic fractures, involves inject 
ing bone cement and/or medicinal active Substances, in 
particular growth-promoting Substances, into the bone. In 
the area of the Spinal column in particular, this requires an 
exact positioning of the Substance to be injected in the 
vertebra. Moreover, it is in many cases necessary to addi 
tionally stabilize the defective vertebrae and fix them rela 
tive to one another. 

0004 DE 100 55891 A1 discloses a bone screw with a 
tubular thread portion which has a bone thread and a 
plurality of openings provided in the wall of the thread 
portion. 

0005 The object of the invention is to improve an 
anchoring element of the type described in the introduction 
in Such a way that it can be used in particular in the treatment 
of Osteoporotic fractures. 

0006. This object is achieved by the anchoring element 
characterized in patent claim 1. In this way it is possible for 
the bone Screw to fuse with the Surrounding bone Substance, 
and at the same time bone portions or vertebrae can be 
positioned relative to one another and fixed. Moreover, a 
Substance to be introduced into the bone can be introduced 
precisely at the desired site. Moreover, a Shank element as 
claimed in claim 15 can be used for Such an anchoring 
element. 

0007 Developments of the invention are characterized in 
the dependent claims. 

0008 Further features and particulars of the invention are 
set out in the description of illustrative embodiments with 
reference to the figures. In the figures: 

0009 FIG. 1 shows an exploded view of a first embodi 
ment of the anchoring element; 

0.010 FIG. 2 shows a side view of the anchoring element 
from FIG. 1, in cross section; 

0011 FIG. 3 shows a detail of a modification of the 
anchoring element according to FIG. 1, in croSS Section; 

0012 FIG. 4 shows a detail of a further modification of 
the anchoring element according to the first embodiment, in 
croSS Section; 

0013 FIG. 5 shows an exploded view of a second 
embodiment; 

0.014 FIG. 6 shows a side view of the second embodi 
ment of the anchoring element, in croSS Section; 
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0.015 FIG. 7a) shows a third embodiment of the anchor 
ing element; 

0016 FIG. 7b) shows a fourth embodiment of the 
anchoring element; 
0017 FIG. 8 shows a fifth embodiment of the anchoring 
element; 

0018 FIG. 9 shows a modification of the above-de 
scribed embodiments; 

0019 FIG. 10 shows an enlarged, partially cross-sec 
tional view of the modification from FIG. 9; 

0020 FIG. 11 shows a further modification in an 
enlarged, partially cross-sectional view, and 

0021 FIG. 12 shows a further modification of the above 
described embodiments. 

0022. In the first embodiment shown in FIGS. 1 and 2, 
the anchoring element has a cylindrically shaped receiving 
part 1 with a first end 2 and an opposite, Second end 3. The 
two ends extend perpendicular to an axis of Symmetry or 
longitudinal axis 4. A first coaxial bore 5 is provided which 
extends, coaxially with respect to the longitudinal axis 4, 
from the first end 2 to a predetermined distance from the 
Second end 3. Provided at the second end 3 there is a second 
bore 6 whose diameter is Smaller than the diameter of the 
first bore. In the embodiment shown, the second bore is 
designed as an opening whose edge is shaped as a hollow 
Sphere Segment, the midpoint of which is oriented toward 
the first end 2. 

0023 The receiving part 1 has, starting from the first end 
2, a U-shaped receSS 7 extending perpendicular to longitu 
dinal axis 3, with two free legs 8, 9 ending toward the first 
end 2. Adjacent to the first end 2, the branches have an inner 
thread 10. The inner thread is designed, for example, as a flat 
thread with thread flanks extending in each case at an angle 
of 90 to the axis of symmetry 4. The bottom of the 
U-shaped receSS extends to a predetermined distance from 
the second end 3. 

0024. The screw 12 cooperating with the receiving part 1 
has a Screw Shank 13 with a thread portion, and has a head 
14 in the shape of a Segment of a sphere which, in the 
assembled State shown in FIG. 2, is connected to the Screw 
Shank, and it also has a tip 15. 
0025 The screw shank 13 is of tubular design and has a 

first end 16 directed toward the head 14, and an end 17 
remote from the end 16. In its wall the tubular Screw shank 
13 has a plurality of recesses 18 which, in the embodiment 
shown, are diamond-shaped. The diamonds are oriented here 
in Such a way that in each case an axis of Symmetry extends 
parallel to the axis of symmetry of the tube. In the axial 
direction, the recesses 18 are mutually Staggered in Such a 
way that an opening is in each case present between the 
openings of the preceding row of openings arranged in the 
circumferential direction. On the Outer wall, in an area 
extending front the second end 17 of the screw shank 13 to 
at least a predetermined distance from the first end 16, there 
is a so-called bone thread 19 which corresponds in its form 
to the bone threads of conventional bone Screws. In the 
embodiment shown, the tubular screw shank 13 also has, 
adjacent to the first end 16, a portion 20 in which no bone 
thread 19 is formed and whose surface is principally smooth. 
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Moreover, for screwing the screw into the bone, slits 21 for 
a screwdriver are provided at the first end 16. 
0026. The tip 15 comprises the tip part itself and also a 
Shank 22 which, in the illustrative embodiment shown, has 
a metric outer thread. On its inner wall, adjacent to the 
second end 17, the tubular screw shank 13 has a portion with 
a corresponding metric inner thread, and, in the assembled 
State, the tip is Screwed Securely to the tubular Screw Shank. 
0027. As can best be seen from FIG. 1, the head 14 is 
designed as a sphere, flattened at its end to be directed 
toward the first end 2 of the receiving part 1, and has a first 
bore 23 extending coaxially with respect to the longitudinal 
axis 4 and with a diameter Smaller than the diameter of the 
tubular screw shank 13. A coaxial second bore 24 is also 
provided which, from that end of the head 14 directed 
toward the Second end 3 of the receiving part in the 
assembled State, extends by a predetermined distance into 
the head and whose diameter is equal to the external 
diameter of the tubular screw shank 13 in the portion 20, so 
that the portion 20 of the screw shank can be pushed with a 
frictional fit into the bore 24. As can be seen from FIG. 1, 
the head 14 thus shaped as a hollow Sphere Segment is 
provided, on its side remote from the flattened end, with 
cuttings 25 arranged at a distance from one another in the 
circumferential direction, extending parallel to the longitu 
dinal axis 4, and reaching as far as the end remote from the 
flattened Side. In this way, the edge 26 directed away from 
the first end 2 of the receiving part in the assembled State is 
designed Such that it is able to resiliently yield outward in 
order to permit insertion of the screw shank 13. 
0028. A pressure element 30 is also provided which is of 
cylindrical design and has an external diameter which is 
exactly Such that the pressure element can be inserted into 
the first bore 5 and can be moved to and fro in the latter in 
the axial direction. On its underside directed toward the 
second end 3, the pressure element 30 has a portion 31 
shaped as a hollow sphere Segment which is Symmetrical to 
the longitudinal axis 4 and whose radius corresponds to the 
radius of the head 14. The preSSure element also has a 
U-shaped receSS 32 which extends transversely with respect 
to the longitudinal axis 4 and whose free legs extend toward 
the first end 2 and form a channel in which a rod 40 is to be 
received. The depth of the U-shaped receSS is greater than 
the diameter of the rod 40 to be inserted, so that, in the 
assembled State, the legs of the preSSure element 30 project 
above the inserted rod 40. At the bottom of the U-shaped 
receSS 32 there is a coaxial bore 33 used for engagement 
with a Screwing tool. 

0029. To fix the position of the head 14, with inserted 
screw shank 13, relative to the receiving part 1, a nut 50 can 
be screwed in between the legs 8, 9 of the receiving part, said 
nut 50 being provided with an outer thread 51 which 
cooperates with the inner thread 11 of the legs. At one end, 
the nut has slits 52 for engagement with a Screwing tool. 

0030. An internal screw 60 for screwing into the nut 50 
is also provided, having an outer thread which cooperates 
with the inner thread of the nut 50. The internal Screw 60 has 
a receSS 61 for engagement with a Screwing tool. 

0031. Upon use, the screw 12 is first screwed into the 
bone or vertebra. Bone cement or another filler and/or an 
active Substance is then injected into the tubular Shank via a 
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Syringe. The receiving part 1 is then placed with the Second 
bore 6 onto the shank 13, and the head 14 is guided onto the 
Shank 13, from the direction of the first end 2, so that the 
shank 13 is inserted via its portion 20 without bone thread 
into the bore 24 and the head encloses the shank in the 
manner shown in FIG. 2. The head 14 and the shank 13 are 
connected to one another with a frictional fit. The preSSure 
element 30 is then fitted and, by means of the nut 50 being 
screwed in, is pressed onto the head 14 provided with the 
slits 25 such that said head 14 is securely connected or 
clamped to the Shank 13 and at the Same time is pressed 
against the hollow sphere Segment in the receiving part and 
thus arrested in its rotational position. The rod 40 is still 
freely displaceable. Said rod 40 is then fixed by the internal 
screw 60 being screwed in. The anchoring element thus 
permits treatment of a defective bone with an active Sub 
stance and/or Stabilization by fusion with Surrounding bone 
Substance and, at the same time, positioning and fixation of 
bone pieces or of vertebrae via the rod. 
0032) The modification shown in FIG.3 differs from the 
embodiment shown in FIGS. 1 and 2 in that the inner wall 
of the bore 24 of the head 14 is designed with corrugations 
27 provided in the circumferential direction, and the portion 
20 of the shank 13 is provided with corresponding corru 
gations 27". 

0033. In the modification shown in FIG. 4, the head 14 
and the shank 13 have matching threads 28, 28' instead of 
the corrugations, so that the Shank can be Screwed into the 
head. 

0034. The screw shank 13 can also have other means by 
which it is screwed into the bone. For example, the screw 
Shank 13 can also have an inner thread adjacent to its first 
end or can have an inner thread extending the entire axial 
length. In this case, the Shank can be Screwed into place Via 
a head or other auxiliary instrument which is Screwed into it 
and which is removed again after Screwing. Alternatively, it 
is possible for the screw shank 13 to have, adjacent to its first 
end, an internal hexagon Shape for engagement with an 
Allan key. 
0035. Before screwing, it is also possible for the screw 
Shank 13 to be filled with bone Substance which, after 
Screwing, then fuses with the bone Substance Surrounding 
the Screw. 

0036) The embodiment shown in FIGS. 5 and 6 differs 
from the embodiment shown in FIGS. 1 and 2 principally 
in terms of the design of the screw head 140 and its 
connection to the Screw Shank 13. 

0037. The screw head 140 is designed in the shape of a 
Segment of a sphere, with a sphere radius which is Substan 
tially equal to the radius of the portion of the receiving part 
shaped as a hollow Sphere Segment. At its flattened end to be 
directed toward the first end 2 of the receiving part 1, the 
head also has a receSS 141 for engagement with a Screw 
driver. At its opposite end, the screw head 140 has a 
cylindrical neck 142 with an external diameter which cor 
responds to the external diameter of the tubular Screw Shank 
13. Extending from the neck there is a projection 143 with 
an outer thread with which the screw head can be screwed 
into the tubular screw shank 13 which, for this purpose, has 
on its inner wall, adjacent to its first end 16, an inner thread 
131. Thus, in contrast to the first embodiment, the head is 
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connected to the Screw Shank by means of the head engaging 
in the shank, whereas in the first embodiment the head 
engages around the Shank. 

0.038. In this embodiment, the screw head 140 can expe 
diently have a coaxial bore (not shown in the figures) 
running through it and Serving as a channel for the intro 
duction of active Substances. 

0.039 AS in the first embodiment, the inner wall adjacent 
to the second end 17 of the tubular Screw shank 13 is 
likewise provided with an inner thread into which the tip 15 
is Screwed. Also as in the first embodiment, the inner thread 
can be formed along the entire length of the tubular thread 
shank, which is favorable from the point of view of pro 
duction technology and additionally permits shortening of 
the tubular Screw Shank to a desired length. At the first end 
of the screw shank 13, slits 132 can be provided for 
engagement with a Screwdriver. 

0040. The illustrative embodiment depicted shows a vari 
ant of the head/rod fixation shown in the first embodiment. 
In contrast to the pressure element 50 of the first embodi 
ment, the pressure element 150 has only short legs 151,152, 
which do not project laterally above the inserted rod 40. 
Otherwise, the pressure element, as in the first embodiment, 
has a spherical depression 153, on its Side directed toward 
the head, and a coaxial bore 154. 

0041) To fix the head and rod, an internal screw 160 is 
provided which has an outer thread 161, corresponding to 
the inner thread of the legs of the receiving part, and a receSS 
for engagement with a Screwdriver. To Secure the fixation, a 
locking nut 170 is provided which can be screwed onto the 
receiving part 1. 

0042. Upon use, the tip is first screwed onto the screw 
Shank 13. Then, if necessary, bone Substance is introduced 
into the tubular Screw shank, and the head 140 is screwed on. 
The screw consisting of shank 13, tip 15 and head 140 all 
Screwed together is then introduced like a known polyaxial 
Screw into the receiving part 1 and Screwed into the bone. If 
a cannulated head 140 is used, an active Substance or filler 
can be introduced by injection. Finally, the pressure element 
is fitted, and the receiving part is connected Securely to the 
rod by screwing the internal screw 160 and the locking nut 
170, and the angle position of the head in the receiving part 
is thus fixed. 

0.043 Alternatively, if the screw shank has the slits 132 
for engagement with a Screwdriver, it is also possible for the 
screw shank 13 with screwed-on tip 15 to be screwed in first 
without the head 140. The active Substance can then be 
introduced, the receiving part fitted, and the Screw head 
Screwed on. The connection to the rod then takes place as 
described above. 

0044) Modifications to the described embodiments are 
possible. On the one hand, the fixation of the head and rod 
is not limited to the described variants. The fixation of the 
head and rod in the Second embodiment can also be used in 
the first embodiment, and vice versa. Moreover, other con 
figurations can also be provided, for example the provision 
of only and internal Screw acting on the rod. 

0.045 Instead of the diamond-shaped openings in the 
Screw Shank, it is also possible to provide circular openings, 
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oval openings, or other openings of any desired shape. The 
openings can also extend the entire axial length of the Screw 
Shank. 

0046) The head 14 in the first embodiment can be slotted 
continuously in the axial direction at one point. The elas 
ticity thus obtained means that the head can be slightly 
compressed, So that it can be introduced from the direction 
of the Second end 3 of the receiving part. 
0047 The tip 15 can be of self-tapping design. Moreover, 
the tip can have a coaxially extending, continuous channel 
for active Substances to pass through. 
0048. The tubular screw shank 13 can have a length 
Suitable for the particular application, Said length being 
obtained if appropriate by cutting a tube portion of desired 
length from a longer tube portion, and also a diameter 
corresponding to the application. In particular, the Screw can 
also be designed as a pedicle Screw. 
0049. To stabilize the spinal column or bones, the anchor 
ing element according to the invention can generally be 
combined with known anchoring elements via the rod. 
0050. In the illustrative embodiment shown in FIGS. 7a) 
and 7b), the polyaxial connection to the rod 40 is not effected 
in the direction of the Screw axis, as in the previous 
examples, but instead laterally offset with respect to the 
Screw axis. 

0051) The anchoring element according to FIG. 7a) 
comprises a Screw element consisting of the tubular Screw 
Shank 13, a tip, and the head 140 shaped as a Segment of a 
Sphere, and also comprises a two-part holder 70 receiving 
the head 140, with a lower part 71 directed toward the screw 
Shank and an upper part 72 directed away from the Screw 
shank, which parts together enclose the rod 40. The lower 
part 71 and the upper part 72 are of identical design and 
arranged in mirror Symmetry with respect to one another. 
They each have a central bore 73, 74 provided with an inner 
thread, and, on the Surface directed away from the respective 
other part 71, 72, a countersunk bore. Provided to the side 
of the bore 73, 74, at a distance therefrom, there is a recess 
75, 76 in the shape of a cylinder segment facing toward the 
respective other part 71, 72 and used for holding the rod 40. 
To the other side of the bore 73, 74, the lower part 71 and 
the upper part 72 have, on the side directed toward the 
respective other part, a receSS 77, 78 shaped as a Segment of 
a sphere for holding the screw head 40. On the surface 
directed away from the other part 71, 72, the recess 77, 78 
is adjoined coaxially by an outwardly widening receSS 79, 
80. 

0.052 The lower part 71 and upper part 72 of the holder 
are connected to one another by a screw 81 which can be 
introduced into the inner thread of the upper part and 
Screwed into the inner thread of the lower part. In its part 
guided through the upper part 72, the Screw 81 has a 
diameter Smaller than the diameter of the inner thread of the 
upper part, and, in its part guided through the lower part, it 
has an outer thread cooperating with the inner thread of the 
lower part. The recesses 75, 76 shaped as cylinder segments 
and the recesses 77, 78 shaped as Sphere Segments are 
dimensioned, and arranged relative to one another, in Such 
a way that, in the state in which the rod 40 and the head 140 
are held, the lower part 71 and the upper part 72 are oriented 
parallel to one another and Spaced apart from one another. 
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0053. Upon use, the screw element is first assembled by 
screwing the tip and the head 140 onto the shank. The upper 
part and the lower part of the holder are turned through 90 
relative to one another by loosening of the screw 81, so that 
the screw element can be introduced into the lower part. The 
Screw element is introduced until its head 140 lies in the 
spherical segment shaped recess 77 of the lower part 71. It 
is then Screwed into the bone. The rod 40 is then inserted, 
and the upper part 72 is turned through 90 to grip the rod. 
After setting the angle position of the screw head 140 in the 
holder and the position of the rod, the arrangement is fixed 
by tightening the screw 81. 
0.054 The implant is particularly suitable for fixation of 
fractures of the pelvis and of long bones. 

0055) The embodiment shown in FIG. 7b) differs from 
the embodiment shown in FIG. 7a) in that the holder 70', in 
order to grip two rods 40, 40', has an intrinsically symmetri 
cally designed lower part 71" and upper part 72". The lower 
part 71' and the upper part 72" are in this case designed 
symmetrical to a plane defined by the midline of the rods 40, 
40' and the midpoint of the Spherical Segment shaped head 
140 of the screw, and they each have two bores 73,73' and 
74, 74, respectively, and two cylinder Segment shaped 
recesses 75, 75' and 76, 76", respectively. To fix them, two 
fixing screws 81, 81' are provided. The operation is analo 
gous to the above-described illustrative embodiment, the 
only difference being that two rods are to be fixed. 

0056. In the embodiment shown in FIG. 8, the anchoring 
element consists of a Screw element, formed by the tubular 
Screw Shank 13 and a tip connected to the latter, and of a 
receiving part 90 which can be connected monoaxially to the 
screw element and receives a rod 40. The receiving part 90 
is substantially cylindrical and has a recess 91 with 
U-shaped croSS Section which is exactly dimensioned So that 
the rod 40 can be inserted and fits into the bottom of the 
recess. Two free legs 92, 93 are formed by the U-shaped 
recess 91. Adjacent to the free end, the branches 92,93 have 
an inner thread 94 which cooperates with a corresponding 
outer thread of an internal Screw 95 to be screwed in 
between the legs for the purpose of fixing the rod 40. At its 
end directed way from the free end, the receiving part 90 has 
a threaded shaft 96 for screwing into the tubular shank 13. 
0057. Upon use, the whole anchoring element is prefer 
ably assembled first, the tubular Shank, if necessary, being 
filled with active Substances or bone Substance. The anchor 
ing element is then Screwed like a known monoaxial Screw 
into the bone. The connection to one or more other anchor 
ing elements is then made via the rod. In the correct position, 
the rod is then fixed via the internal Screw. 

0058. In the embodiments shown in FIGS. 1 to 8, some 
of the recesses 18 are arranged So that they interrupt the 
helix crest of the bone thread. Teeth or Sharp edges are thus 
formed on the bone thread, which have a milling effect as the 
element is being Screwed into the bone. For certain appli 
cations, however, Smooth Screwing-in is desired or neces 
Sary. 

0059 For applications of this kind, a modification of the 
tubular screw shank, as shown in FIGS. 9 through 11, is 
advantageous. The tubular Screw Shank 113 consists of a 
cylindrical tube with a first end 114 and, remote from this, 
a second end 115. As has already been seen in the embodi 
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ments in FIGS. 1 through 8, the outer wall of the tube has 
a bone thread portion 116 with a bone thread for screwing 
into the bone. The bone thread is designed as a Self-tapping 
thread and has, in a known manner, thread flankS 117, a helix 
crest 118, a thread root 119 with a width B, and a thread pitch 
P. In at least the bone thread portion 116, the wall of the 
tubular Shank has a plurality of recesses 120 of circular croSS 
Section. The recesses 120 are arranged Such that their center 
in each case lies in the thread root 119, and the diameter D 
of each recess 120 is smaller than the thread pitch P and in 
particular not greater than the width B of the thread root, So 
that, in the illustrative embodiment shown in FIGS. 9 and 
10, the recesses 120 lie completely in the thread root 119 and 
do not extend into the flanks 117. In the thread root 119 of 
each thread turn, a plurality of recesses 120 are provided 
which are spaced apart uniformly on the helix line So that, 
Viewed in the axial direction, the recesses of one thread turn 
are located above the recesses of the thread turn lying below. 
0060. As can be seen in particular from FIG. 9, the 
tubular shank 113 has, adjacent to the first end 115, a portion 
121 having no bone thread and having a Smooth outer wall 
in which no recesses are formed. Also, in the illustrative 
embodiment shown, an inner thread portion 122 is formed 
adjacent to the first end 114 and adjacent to the Second end 
115, said inner thread portion 122 serving for connection to 
the tip and, respectively, to the Screw head and receiving 
part, as has been described with reference to the preceding 
embodiments. 

0061 The other modified embodiment shown in FIG. 11 
differs from the embodiment shown in FIGS. 9 and 10 in 
that the diameter D' of the recess 120' is greater than the 
width B of the thread root 119, so that the recesses 120' 
extend into the flanks 117 of the bone thread, but without 
interrupting the helix crest 118. In this way it is possible for 
the recesses to be made larger in order to achieve a better 
fusion with the bone, but formation of teeth with a milling 
action during Screwing is avoided, because the cutting crest 
of the thread is left intact. 

0062) In another modification (not shown), all or some of 
the recesses 120, 120' are provided on the outside of the wall 
with a countersink forming a Surface roughness which 
makes fusion easier. The diameter of this counterSink in the 
direction of the Screw axis is Smaller, however, than the 
thread pitch P, so that the helix crest 118 is left intact. 

0063. In another modification, the recesses are oval or 
diamond-shaped. The important thing is that they are 
arranged in the thread root and their dimensions are Such that 
the cutting crest of the bone thread is not damaged. More 
over, recesses do not have to be provided in each thread turn. 
0064. In another modification, the bone thread portion 
116 extends the entire length of the shank 113. The inner 
thread 122 can likewise extend the entire length. Alterna 
tively, the inner thread 122 can also be provided only at one 
end in one portion or can be omitted altogether. In the case 
where no inner thread is provided, the connection to the 
other parts of the anchoring element is achieved, for 
example, by means of a Snug fit. 

0065. In another modified embodiment of the shank as 
shown in FIG. 12, the tubular Screw shank 125 is not of an 
entirely cylindrical design, but instead has a conical bone 
thread portion 126 tapering in the direction toward the end 
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127 to be connected to the tip. Adjacent to the conical bone 
thread portion 126, and extending as far as the opposite ends 
127, 128, there is in each case a cylindrical portion 129, 130 
with an inner thread for connection to the tip at one end and 
for connection to a head or a receiving part at the other end, 
as has been described above. 

0.066. In a modification of this, the cylindrical portion 
129 to be connected to the tip is not provided, and instead 
the free end of the conical bone thread portion 126 itself acts 
as a tip. 
0067. In the embodiment shown in FIG. 12, the recesses 
120 are provided on the thread root, as in the embodiments 
shown in FIGS. 9 through 11. In another modification, the 
tubular shank 13 shown in FIGS. 1 through 8 is likewise 
made conical at least in one portion. 

1-19. (Cancelled). 
20. An anchoring element comprising: 
a Screw having a head and a Shank with a bone thread 

portion comprising a bone thread having a helix crest 
and a thread root; and 

a one-piece-receiving part for connecting the Screw to a 
rod-shaped element, 

wherein the Screw and the receiving part are connected to 
one another in a polyaxial manner, and 

wherein the Shank of the Screw comprises a tube having 
a wall in which a plurality of openings are provided. 

21. The anchoring element as claimed in claim 20, 
wherein the Shank and the head are separate parts. 

22. The anchoring element as claimed in claim 21, 
wherein the Shank comprises a first end having an inner 
thread portion and the head comprises a corresponding outer 
thread So that the head can be Screwed into the Shank. 

23. The anchoring element as claimed in claim 21, 
wherein the head comprises a receSS in which the Shank is 
held. 

24. The anchoring element as claimed in claim 23, 
wherein the Shank has a first end and, adjacent to the first 
end, a portion without bone thread. 

25. The anchoring element as claimed in claim 24, 
wherein the Shank portion without bone thread comprises, in 
principle, a Smooth Outer Surface. 

26. The anchoring element as claimed in claim 24, 
wherein the shank portion without bone thread further 
comprises a metric outer thread and the receSS comprises a 
corresponding inner thread for cooperating there with. 

27. The anchoring element as claimed in claim 24, 
wherein the Shank portion without bone thread comprises 
has a corrugated outer Surface and the receSS comprises a 
corrugated inner Surface for cooperating therewith. 

28. The anchoring element as claimed in claim 23, 
wherein the head comprises a resiliently yielding edge 
Surrounding the receSS. 

29. The anchoring element as claimed in claim 28, 
wherein the Shank has a first end and, adjacent to the first 
end, a Shank portion without bone thread. 

30. The anchoring element as claimed in claim 29, 
wherein the Shank portion without bone thread comprises, in 
principle, a Smooth Outer Surface. 
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31. The anchoring element as claimed in claim 29, 
wherein the shank portion without bone thread further 
comprises a metric Outer thread and the receSS comprises a 
corresponding inner thread for cooperating there with. 

32. The anchoring element as claimed in claim 29, 
wherein the Shank portion without bone thread comprises 
has a corrugated outer Surface and the receSS comprises a 
corrugated inner Surface for cooperating therewith. 

33. The anchoring element as claimed in claim 20, 
wherein the head comprises a channel extending through it. 

34. The anchoring element as claimed in claim 20, 
wherein the Screw further comprises a tip as a Separate 
element, which can be Screwed into the Shank. 

35. The anchoring element as claimed in claim 20, 
wherein the receiving part has an inner Segment shaped as a 
Sphere Segment, and the head comprises a corresponding 
Sphere Segment for cooperation to permit polyaxial connec 
tion. 

36. The anchoring element as claimed in claim 20, 
wherein the Screw has a longitudinal axis and the receiving 
part is structured and arranged to receive a rod-shaped 
element offset from the longitudinal axis. 

37. The anchoring element as claimed in claim 20, 
wherein the head of the Screw and the receiving part 
comprise one piece, thereby providing a monoaxial connec 
tion. 

38. The anchoring element as claimed in claim 20, 
wherein at least Some of openings extend into the bone 
thread in Such a way that the helix crest is interrupted. 

39. The anchoring element as claimed in claim 20, 
wherein the openings are located in the thread root of the 
bone thread so that the helix crest of the bone thread is left 
intact. 

40. The element as claimed in claim 20, wherein the shank 
tube comprises a conical bone thread portion. 

41. A tubular Shank element for use in Surgery of the 
Spinal column or in trauma Surgery, Said tubular Shank 
element comprising: 

a Shank wall; 
a bone thread portion comprising a bone thread having a 

helix crest and a thread root and openings in the Shank 
wall of the bone thread portion; 

a distal end for receiving a tip; and 
at a proximate end comprising a means for engagement 

with a driver for driving the shank element into a bone. 
42. The tubular shank element as claimed in claim 41, 

wherein the proximate end comprises an end face and the 
means for engagement comprise slits provided in the end 
face. 

43. The tubular shank element as claimed in claim 41, 
wherein at least Some of the openings extend into the bone 
thread in Such a way that the helix crest is interrupted. 

44. The anchoring element as claimed in claim 41, 
wherein the openings are arranged in the thread root of the 
bone thread and are structured and arranged So that the helix 
crest of the bone thread is intact. 

45. The element as claimed in claim 41, wherein the 
tubular Shank comprises a conical bone thread portion. 
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